Effects of age and of fasting on the responsiveness of the insulin-secreting mechanism of the islets of Langerhans to glucose.
Insulin responsiveness to glucose of isolated islets of Langerhans was studied in 'younger' and 'older' rats after feeding and fasting for various lengths of time. In 'younger' rats, after prolonged fasting (168 h) the threshold for glucose-stimulated insulin secretion was increased. This was not evident in islets from 'younger' rats fasted for 48 or 89 h. Reductions in increments of insulin secretion with increments in glucose, in the maximum insulin secreted and in the total extractable insulin of the islets were apparent after fasting for 48, 89 and 168 h as compared with islets from fed rats. In 'older' rats, prolonged fasting caused an increase in the threshold for glucose-stimulated insulin secretion, reduced incremental insulin secretion, reduced maximum insulin secretion and reduced total extractable insulin. However, the responses of islets from fed 'older' rats were similar to those of fasted (168 h) 'younger' rats. The threshold levels were similar, and there were no significant differences between increments in insulin secretion, maximum insulin secretion and insulin content of the islets. These experiments show that the responsiveness of islets of Langerhans in rats can be altered by age and fasting.